Galactosylated poly(ethylene glycol)-chitosan-graft-polyethylenimine as a gene carrier for hepatocyte-targeting.
Chitosan and chitosan derivatives have been proposed as alternative and biocompatible cationic polymers for non-viral gene delivery. However, the low transfection efficiency and low specificity of chitosan is an aspect of this approach that must be addressed prior to any clinical applications. In the present study a chitosan derivative, galactosylated poly(ethylene glycol)-chitosan-graft-polyethylenimine (Gal-PEG-CHI-g-PEI), was investigated as a potential hepatocyte-targeting gene carrier. The composition of Gal-PEG-CHI-g-PEI was characterized using (1)H nuclear magnetic resonance ((1)H NMR), and the particle size and zeta potential of Gal-PEG-CHI-g-PEI/DNA complexes were measured using dynamic light scattering (DLS). The Gal-PEG-CHI-g-PEI exhibited lower cytotoxicity compared to PEI 25K as a control. Likewise, Gal-PEG-CHI-g-PEI/DNA complexes showed good hepatocyte specificity. Furthermore, Gal-PEG-CHI-g-PEI/DNA complexes transfected liver cells more effectively than PEI 25K in vivo after intravenous (i.v.) administration. Together, these results suggest that Gal-PEG-CHI-g-PEI, which has improved transfection efficiency and hepatocyte specificity both in vitro and in vivo, may be useful for gene therapy.